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Figure 1: Screen for Fanconi Anemia defects by Fancd2 nionoubiquitination assay. 
Equal cell numbers were untreated, or incubated with MMC fori 8-20 hours, or irradiated 
with 15 Gy and incubated for 2 hows, after which protein lysates were made. Protein 
lysates were immunoblotted for Fancd2. Lack of the upper band indicates a defect in the 
proximal Fanconi pathway. 
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Figure 2: Homozygous deletion of exons 7-14 in pancreatic cancer cell line PL11. 

DNA from pancreatic cancer cell line BxPC3 was used as a control; exons for both 
samples were amplified in the same PCR plate. Independent reactions were used to 
confirm the deletion in PL1 1 and in the parallel xenograft PX1 92. 
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Fig. 3 FA-defective cell lines are hypersensitive to crosslinking agents, a. MMC 
sensitivity of pancreatic cancer cell lines as measured by population quantitation using & 
measurement of total DNA. b. Cisplatin sensitivity of pancreatic cancer cell lines by DNA 
quantitation, c. MMC sensitivity of pancreatic cancer cell lines as measured by manual 
cell counts. <L MMC sensitiviy of HNSCC cell lines by DNA quantitation, e. Cisplatin 
sensitivity of HNSCC cell lines by DNA quantitation. Legends are consistent throughout 
o.-c. and (L-e. 
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Figure 4: FA-defective cancer cell lines arrest in G2/M 48 hours after low 
concentrations of MMC. Cells were treated with various concentrations of MMC for 2 
hours, and incubated without MMC for 48 hours, after which the cell cycle was analyzed 
using a flow cytometer. 
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FIGURE 5A 



ATGTCCGACTCGTGGGTCCCGAACTCCGCCTCGGGCCAGGACCCAGGGGG 5 0 
CCGCCGGAGGGCCTGGGCCGAGCTGCTGGCGGGAAGGGTCAAGAGGGAAA 100 
AATATAATCCTGAAAGGGCACAGAAATTAAAGGAATCAGCTGTGCGCCTC 150 
CTGCGAAGCCATCAGGACCTGAATGCCCTTTTGCTTGAGGTAGAAGGTCC 200 
ACTGTGTAATUU^TTGTCTCTCAGCAAAGTGATTGACTGTGACAGTTCTG 250 
AGGCCTATGCTAATCATTCTAGTTCATTTATAGGCTCTGCTTTGCAGGAT 300 
CAAGCCTCAAGGCTGGGGGTTCCCGTGGGTATTCTCTCAGCCGGGATGGT 350 
TGCCTCTAGCGTGGGACAGATCTGCACGGCTCCAGCGGAGACCAGTCACC 400 
CTGTGCTGCTGACTGTGGAGCAGAGAAAGAAGCTGTCTTCCCTGTTAGAG 450 
TTTGCTCAGTATTTATTGGCACACAGTATGTTCTCCCGTCTTTCCTTCTG 500 
TCAAGAATTATGGAAAATACAGAGTTCTTTGTTGCTTGAAGCGGTGTGGC 550 
ATCTTC^CGTACAAGG(^TTGTCAGCCTGC^GAGCTGCTGGAAAGCCAT 600 
CCCGACATGCATGCTGTGGGATCGTGGCTCTTCAGGAATCTGTGCTGCCT 650 
TTGTGAACAGATGGAAGCATCCTGCCAGCATGCTGACGTCGCCAGGGCCA 700 
TGCTTTCTGATTTTGTTCAAATGTTTGTTTTGAGGGGATTTCAGAAAAAC 750 
TCAGATCTGAGAAGAACTGTGGAGCCTGAAAAAATGCCGCAGGTCACGGT 800 
TGATGTACTGCAGAGAATGCTGATTTTTGCACTTGACGCTTTGGCTGCTG 850 
GAGTACAGGAGGAGTCCTCCACTCACAAGATCGTGAGGTGCTGGTTCGGA 900 
GTGTTCAGTGGACACACGCTTGGCAGTGTAATTTCCACAGATCCTCTGAA 950 
GAGGTTCTTCAGTCATACCCTGACTCAGATACTCACTCACAGCCCTGTGC 1000 
TGAAAGCATCTGATGCTGTTC7VGATGCAGAGAGAGTGGAGCTTTGCGCGG 1050 
ACACACCCTCTGCTCACCTCACTGTACCGCAGGCTCTTTGTGATGCTGAG 1100 
TGCAGAGGAGTTGGTTGGCCATTTGCAAGAAGTTCTGGAAACGCAGGAGG 1150 
TTCACTGGCAGAGAGTGCTCTCCTTTGTGTCTGCCCTGGTTGTCTGCTTT 1200 
CCAGAAGCGCAGCAGCTGCTTGAAGACTGGGTGGCGCGTTTGATGGCCCA 1250 
GGCATTCGAGAGCTGCCAGCTGGACAGCATGGTCACTGCGTTCCTGGTTG 1300 
TGCGCCAGGCAGCACTGGAGGGCCCCTCTGCGTTCCTGTCATATGCAGAC 1350 
TGGTTCAAGGCCTCCTTTGGGAGCACACGAGGCTACCATGGCTGCAGCAA 1400 
GAAGGCCCTGGTCTTCCTGTTTACGTTCTTGTCAGAACTCGTGCCTTTTG 1450 
AGTCTCCCCGGTACCTGCAGGTGCACATTCTCCACCCACCCCTGGTTCCC 1500 
GGCJ^GTACCGCTCCCTCCTCACAGACTACATCTCATTGGCCAAGACACG 1550 
GCTGGCCGACCTCAAGGTTTCTATAGAAAACATGGGACTCTACGAGGATT 1600 
TGTCATCAGCTGGGGACATTACTGAGCCCCACAGCCAAGCTCTTCAGGAT 1650 
GTTGAAAAGGCCATCATGGTGTTTGAGCATACGGGGAACATCCCAGTCAC 1700 
CGTCATGGAGGCCAGCATATTCAGGAGGCCTTACTACGTGTCCCACTTCC 1750 
TCCCCGCCCTGCTCACACCTCGAGTGCTCCCCAAAGTCCCTGACTCCCGT 1800 
GTGGCGTTTATAGAGTCTCTGAAGAGAGCAGATAAAATCCCCCCATCTCT 1850 
GTACTCCACCTACTGCCAGGCCTGCTCTGCTGCTGAAGAGAAGCCAGAAG 1900 
ATGCAGCCCTGGGAGTGAGGGCAGAACCCAACTCTGCTGAGGAGCCCCTG 1950 
GGACAGCTCACAGCTGCACTGGGAGAGCTGAGAGCCTCCATGACAGACCC 2000 
CAGCCAGCGTGATGTTATATCGGCACAGGTGGCAGTGATTTCTGAAAGAC 2050 
TGAGGGCTGTCCTGGGCCACAATGAGGATGACAGCAGCGTTGAGATATCA 2100 
AAGATTCAGCTCAGCATCAACACGCCGAGACTGGAGCCACGGGAACACAT 2150 
GGCTGTGGACCTCCTGCTGACGTCTTTCTGTCAGAACCTGATGGCTGCCT 2200 
CCAGTGTCGCTCCCCCGGAGAGGCCGGGTCCCTGGGCTGCCCTCTTCGTG 2250 
AGGACCATGTGTGGACGTGTGCTCCCTGCAGTGCTCACCCGGCTCTGCCA 2300 
GCTGCTCCGTCACCAGGGCCCGAGCCTGAGTGCCCCACATGTGCTGGGGT 2350 
TGGCTGCCCTGGCCGTGCACCTGGGTGAGTCCAGGTCTGCGCTCCCAGAG 2400 
GTGGATGTGGGTCCTCCTGCACCTGGTGCTGGCCTTCCTGTCCCTGCGCT 2450 
CTTTGACAGCCTCCTGACCTGTAGGACGAGGGATTCCTTGTTCTTCTGCC 2500 
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MSDSWVPNSASGQDPGGRRRAWAELIAGRVKREKYNPERAQKLKESAVRL 50 
IJISHQDLNALLLEVEGPLCKKIiSLSKVIDCDSSEAYANHSSSFIGSALQD 100 
QASRLGVPV6ILSAGMVASSVGQICTAPABTSHPVLLTVEQRKKLSSLLE 150 
PAQYLLAHSMFSRLSPCQELWKIQSSLLLEAVWHIiHVQGIVSLQELLESH 200 
PDMHAVGSWLFRNLCCLCEQMEASCQHADVARAMLSDFVQMFVLRGFQKN 250 
SDLRRTVE PEKMPQVTVDVLQRMLI FALDALAAGVQEES STHKI VRCWFG 300 
VFSGHTIiGSVISTDPLKRPFSHTLTQILTHSPVLKASDAVQMQREWSPAR 350 ■ 
THPIiLTSLYRRLFVMLSABELVGHLQEVLETQEVHWQRVLSFVSALVVCF 400 
PEAQQLLEDWVARLMAQAFESCQLDSMVTAPLVVRQAALEGPSAFLSYAD 450 
WFKAS FGSTRGYHGCSKKALVFLFTFLSELVPFES PRYLQVH I LHP PLVP 500 
GKYRSLLTDYISLAKTRLADLKVSIENMGLYEDLSSAGDITEPHSQALQD 550 
VEKAIMWEHTGNIPVTVMEASIFRRPYYVSHFLPALLTPRVLPKVPDSR 600 
VAFIESLKRADKIPPSLYSTYCQACSAAEEKPEDAALGVRAEPNSAEEPL 650 
GQLTAALG ELRASMTD PS QRD VI S AQ VAVI S ERLRAVLGHN EDD SS VE I S 700 
KIQLSINTPRLEPREHMAVDLLLTSFCQNLMAASSVAPPERPGPWAALFV 750 
RTMCGRVLPAVLTRLCQLLRHQGPSLSAPHVLGLAAIAVHLGBSRSALPE 800 
VDVGPPAPGAGLPVPALFDSIiLTCRTRDSLFFCLKPCTAAI SYSLCKFSS 850 
QSRDTLCSCLSPGLIKKFQFU^FRLFSEARQALSEBDVASIiSWRPLHLPS 900 
ADWQRAALSLWTHRTFREVLKEEDVHLTYQDWLHLELEI QPEADALSDTE 950 
RQDFHQWAIHEHFLPESSASGGdDGDLQAACTILVNALMDFHQSSRSYDH 1000 
SENSDLVFGGRTGNEDI ISRLQEMVADLELQQDLIVPLGHTPSQEHFIiFE 1050 
IFRRRIiQALTSGWSVT^SLQRQRELLMYKRILLRLPSSVLCGSSFQAEQP 1100 
ITARCEQFFHLVNSEMRNFCSHGGALTQDITAHFFRGLLNACLRSRDPSL 1150 
MVDF ILAKCQTKC PLI LTSALVWWPSLE PVLLCRWRRHCQS PL PRELQKL 1200 
QEGRQFASDFLSPEAASPAPNPDWLSAAALHFAIQQVREENIRKQLKKLD 1250 
CEREELLVFLFFFSLMGLLSSHLTSNSTTDLPKAFHVCAAILECLEKRKI 1300 
SWLALFQLTBSDLRLGRLLLRYAPDQHTRLLP FAFYSLLSYFHEDAAI RE 1350 
EAFLHYAVDMYLKLVQLFVAGDTSTVS P PAGRSLELKGQGN PVELITKAR 1400 
LFLLQLI PRCPKKSFSHVAELIiADRGDCDPEVSAALQSRQQAAPDADLSQ 1450 
EPHLF. 1456 
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FIGURE 6A 

ATGGCTCAAGATTCAGTAGATCTTTCTTGTGATTATCAGTTTTGGATGCA 50 
GAAGCTTTCTGTATGGGATCAGGCTTCCACTTTGGAAACCCAGCAAGACA 100 
CCTGTCTTCACGTGGCTCAGTTCCAGGAGTTCCTAAGGAAGATGTATGAA 1 5 0 > 
GC CTTGAAAGAGATGGATTCTAATACAGTCATTGAAAGATTCCCCACAAT 2 0 0 > 
TGG TCAACTG TTGGCAAAAGCTTGTTGGAATCCTTTTATTTT AG CATATG 2 5 0 > 
ATGAAAGCCAAAAAATTCTAAT ATGGTG CTTATGTTGTCTAATTAACAAA 300 > 
GAACCACAGAATTCTGGACAATCAAAACITAACTCCTGGATACAG 3 5 0 > 

ATTATCTCATATACTTTCAG CACTCAGATTTGATAAAGAAGTTGCT CTTT 400> 
TCACTCAAGGTCTTGGGTATG CACCTATAGATTACTATCCTGGTTTG C TT 450> 
AAAAATATGGTTTTATCATTAG CGTCTGAACTCAGAGAGAATCATCTTAA 500> 
TGGATTTAACACTCAAAGGCGAATGGCTCCCGAGCGAGTGGCGTCCCTGT 5 5 0 > 
CACGAGTTTGTGTC CCAC TT ATTAC C CTGACAGATGTTGACC C CCTGG TG 600 > 
GAGGCTCT C CT CATCTGT CATGGACGTGAAC CTCAGGAAATCCTC CAG CC 650 > 
AGAGTTCTTIX3AGGCTGTAAACGAGGCCATTTTG CTGAAGAAG ATTTCTC 700>. 
TCCCCATGTCAGCTCTAGTCTGCCTCTGGCTTCGGCACCTTCCCAGCCTT 750 > 
GAAAAAGCAATG CTG CATC TTTTTG AAAAGCTAATCTCCAGTGAGAGAAA 8 0 0 > 
TTGT CTGAGAAGGATCGAATG CTTTATAAAAG ATTCATCG CTG CCTCAAG 85 0> 
CAGCCTGCCACCCTGCCATATTCCGGGTTGTTGATGAGATGTTCAGGTGT 900> 
G C ACTC CTGGAAACCGATGGGG CC CTGGAAATCATAGC CACTATTCAGGT 1000> 
GTTTACGCAGTG CTTTGTAGAAGCTCTGG AGAAAG CAAG CAAG CAG CTG C 105O> 
GGTTTGCACTCAAGACCTACTTTCCTTACACTrCTC 110O> 
GTGCTGCTGCAAGACCCTCAAGATATCCCTCGGGGACACTGGCTCCAGAC 1150> 
ACTGAAGCATATTTCTGAACTGCTCAGAGAAGCAGTTGAAGA 120O> 
ATGGGTCCTGCGGAGGTCCCTTTGAGAGCTGGTTC 1250> 
GGAGGATGGG CTGAGATGG TGG CAGAGCAATTACTGATGTCGGCAG CCGA 130O> 
ACCCCCCACGGCCCTGCTGTGGCTCTTGGCCTTCTACTACGGCCCCCGTG 1 3 5 0 > 
ATGGGAGG CAGAG AG C ACAGACTATGGTC CAGGTG AAGG C CGTGCTGGG C 140O> 
CACCTCCK^CAATGTCCAGAAGCAGCAGCCTCTCAGCCCAGGA 1450> 
GACGGTAG CAGGACAG GG CACAG ACACAGACCTCAGAG CT C CTG CACAAC 1500> 
AGCTGATCAGGCACCITCTCCrCAACTTCCT^ 1550> 
CACACGATCGC CTGGGATGTCATCACCCTGATGGCTCACACTG CTGAGAT 1 6 0 0 > 
AACTCACGAGATCATTGGCTTTCTrGACCAGACCTTGTAC^ 1650 > 

GTCTTGGCATTGAAAGCCCTAGATCAGAAAAACTGG CCCGAGAGCTCCTT 170 0> 
AAAG AG CTG CG AACTCAAGTCTAG 1724 
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MAQDSVDLSCDYQFWMQKLSVWDQASTLBTQQDTCLHVAQFQEFIiRKMYE 50 
ALKEMDSNTVIBRPPTIGQLLAKAOJNPPIIiAYDESQKILIWCLCCLINK 100 
EPQNSGQSKLNSWIQGVLSHILSALRFDKEVALFTQGLGYAPIDYYPGLL 150 
KNMVLSLASELRENHLNGFNTQRRMAPERVASLSRVCVPLITIiTDVDPLV 200 
EALLICHGREPQBILQPEFFEAVNEAILLKKISLPMSAWCLWLRHLPSI> 250 
EKAMIiHLFEKLISSERNCIiRRIECPIKDSSLPQAACHPAIFRVVDEMFRC 300 
ALLETDGALE I IAT I QVFTQCFVEALEKAS KQLRFALKTYF PYTS PS LAM 350 
VLLQDPQDI PRGHWLQTLKHISELLREAVEDQTHGSCGGPFESWFLPIHF 400 
GGWAEMV7lEQLLMSAAEPPTAliLWLLAFYYGPRDGRQRAQTMVQVKAVLG 450 
HLLAMSRSS SLSAQDIiQTVAGQGTDTDLRAP AQQLI RHLLLNFLLWAPGG 500 
HTIAWDVITLMAHTAEITHEIIGFLDQTLYRWNRLGIESPRSBKIiARELL 550 
KELRTQV. 558 
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FANCD2 Reference cDNA Sequence 
FIGURE 7A 



ATGGTTTCCAAAAGAAGACTGTCAAAATCTGAGGATAAAGAGAGCCTGAC 50 
AGAAGATGC CTCC AAAACCAGGAAG CAAC CAC TTTC CAAAAAG ACAAAGA 100 
AATCTC^TATTGCTAATGAAGTTGAAGAAAATGACAGCATCTTTGTAAAG 150 
CTT CTTAAG ATATCAGG AATTATTCTTAAAACGGGAG AGAGT CAG AATCA 200 
ACTAG CTGTGG ATCAAATAG CTTTC CAAAAGAAG C TCTTTC AGAC C CTGA 250 
GG AGACACC CTTC CTATCCCAAAATAATAGAAGAATTTGTTAGTGG CCTG 300 
GAG T CTTACATTGAGGATGAAGACAGTTTCAGGAACTG C 350 
TGAG CGTCTG CAGGATGAGG AAGCCAGTATGGGTGCAT CTTATTCT AAGA 400 
GTCTCATCAAACTGCTTCTGGGGATTGACATACTGCAGCCTGCCATTATC 450 
AAAACCTTATTTGAGAAGTTGCCAGAATA CTl " rX * r T G AAAACAAGAACAG 500 
TGATGAAATCAACATACCTCGACTCATTGTCAGTGAACTAAAATGGCTTG 550 
ACAGAGTTGTGGATGGCAAGGACCTCACCACCAAGATCATGCAGCTGATC 600 
AGTATTGCTCCAGAGAACCTGCAGCATGACATCATCACCAGCCTACCTGA 650 
GATCCTAGGGGATTCCCAGCACGCTGATGTGGGGAAAGAACTCAGTGACC 700 
TACrTCATAGAGAATACTTCACTCACTGT C CCAATCCTGGATGTC C TTT CA 750 
AGCCTCCGACTTGACCCAAACTTCCTATTGAAGGTTCGCCAGTTGGTGAT 800 
GGATAAGTTGTCGTCTATTAGATTGGAGGATTTACCTGTGATAATAAAGT 850 
TCATTC TTCATTC CGT AACAGC CATGGATACACTTGAGGTAATTT CTGAG 900 
CTTCGGGAGAAGTTGGATCTGCAGCATTGTGTTTTGCCATCACGGTTA^ 950 
GGCTT C C CAAGTAAAGTTGAAAAG TAAAGGACGAG CAAGTTC CTCAGG AA 1000 
ATCAAGAAAGCAGCGGTCAGAGCTGTATTATTCTCCTCTTTGATGTAATA 1050 
AAGTCAG CTATTAGATATGAGAAAAC CATTTGAGAAG C CTGG ATT AAGG C 1100 
AATTGAAAACACTGCCTCAGTATCTGAACACAAGGTGTTTGACCTGGT^^ 1150 
TG CTTTTCATCAT CTATAG CAC CAAT ACTCAGACAAAG AAGTACATTGAC 1200 
AGGGTGCTAAGAAATAAGATTCGATCAGGCTGCATTCAAGAACAG CTG CT 1250 
CCAGAGTACATTCTCTGTTCATTACTTAGTTCTTAAGGATATGTGTTCAT 1300 
CCATTCTGTCGCTGG CTCAGAGTTTGCTTCACTCTCTAGACCAGAGTATA 1350 
ATTTCATTTGGCAGTCTCCTATACAAATATGCATTTAAG lTrXTl 'GACAC 1400 
GTAOTGCCAGC^GGAAGTGGTTGGTXSCCTTAGTGACCC^TATCTGCAGTG 1450 
GGAATGAAGCTGAAGTTGATACTGCCTTAGATGTCCTTCTAGAGTTGGTA 1500 
GTGTTAAACCCATCTGCTATGATGATGAATCCTGTCTTTGTAAAGGGCAT 1550 
TTTAGATT ATCTGGATAACATATC CC CT CAGCAAAT ACG AAAACT C TTCT 1600 
ATCTTCTCAGCACACnWC^TTTAGa^CAGAATGAAGCCAGCAGCCA^ 1650 
ATCCAGGATG ACATG CACTTGGTGAT AAGAAAG CAG CT CTCT AGCAC CGT 1700 
ATTCAAGTACAAGCTCATTGGGATTATTGGTGCTGTGACCATGG CTGGCA 1750 
TC ATGG CGG CAGACAGAAGTG AAT CAC CTAGTTTGAC CCAAGAG AGAG C C 1800 
AACCTGAGCGATGAGCAGTGCACACAGGTGACCTCCTTGTTGCAGTTGGT 1850 
TCATTCCTGCAGTGAGCAGTCTCCTCAGGCCTCTGCACTTTACTATGATG 1900 
AATTTGCCAACCTGATCCAACATGAAAAGCTGGATCCAAAAG 1950 
TGGGTTGGG CATAC CAT CTGT AATGATTTC CAGGATGC CTTCGTAGTGGA 2000 
CTCCreTGTTGTTCCGGAAGGTGACTTTC(^TTTCCTC 2050 
ACGGACTGGAAGAATACGACACTCAGGATGGGATTGCCATAAACCTCCTG 2100 
CCGCTGCTGTTTTCTCAGGACTTTGCAAAAGATGGGGGTCCGGTGACCTC 2150 
ACAGGAATCAGGCCAAAAATTGGTGTCTCCGCTGTGCCTGGCTCCGTATT 2200 
TC CGGTTAC TGAGACTTTG TGTGGAGAGACAG CATAACGGAAAC TTGGAG 2250 
GAGATTGATGGTCTACTAGATTGTCCTATATT CCTAACTGACCTGG AG CC 2300 
TGGAGAGAAGTTGGAGTCCATG T CTG CTAAAGAG CGTTCATTCATGTGTT 2350 
CTCTCAT ATTTCTTAC TCTCAACTGGTTC CG AGAGATTGTAAATG CCTTC 2400 
TG CCAGGAAACATCACCTGAGATGAAGGGGAAGGTG CTCACTCGGTTAAA 2450 
GCACATTGTAGAATTGCAAATAATCCTCGAAAAGTACTTGGCAGTCACCC 2500 
CAGACTATGTCCCTCCTCTTGGAAACTTTGATGTGGAAACTTTAGATATA 2550 
AC^CCTC^TACTGTTACTGCTATTT<^GC^AAAATCAGAAAGAAAGGAAA 2600 
AAT AGAAAGGAAACAAAAAACAGATGGCAG CAAGACATC CTCCTCTGACA 2650 
CACTTTCAGAAGAGAAAAATTCAGAATGTGAC C CTACGC CATCTCATAG A 2700 
GGCCAGCTAAACAAGGAGTTCACAGGGAAGGAAGAAAAGACATCATTGTT 2750 
ACTACATAATTC CCATGCT7"i"l"l u i'C CGAGAG CTGGACATTG AGGTCTTCT 2800 
CTATTCTACATTGTGGACTTGTGACGAAGTTCATCTTAGATACTGAAATG 2850 
CACACTGAAGCTACAGAAGTTGTGCAACTTGGGCCCCCTGAGCTC 2900 
CTTGCTGGAAGATCTCTCC CAGAAGCTGGAGAGTATGCTGACACCTCCTA 2950 
TTG C CAGGAGAGTC C C CTTTC TCAAGAACAAAGGAAGCCGG AAT ATTGGA 3000 
ITCTCACATCrCCAACAGAGATCTGCCCMGAAATTGTTCATTGTG 3050 
TCAACTGCTGACCCCAATGTGTAACC^CCTGGAGAACATTCACAACTACT 3100 
TTCAGTGTTTAGCTGCTGAGAATCACGGTGTAGTTGATGGACCAGGAGTG 3150 
AAAGTTCAGGAGTACCACAT AATGTCTTC CTG CTATCAGAGG CTGCTG CA 3200 
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FIGURE 7 A 

GATTTTTCATGGGCTTTTTG CTTGGAGTG GATTTTC T CAACCTGAAAATC 3250 
AGAATTTACTGTATTCAGCCCTCCATGTCCTTAGTAGCCGACTGAAACAG 3300 
GGAGAACACAGCCAGCCTTTGGAGGAACTACTC AG C CAGAGCGTCCATTA 3350 
CTTGCAGAATTTCCATCAAAGCATTCCCAGTTTCCAGTC 3400 
TCATCAGACTTTTGATGGTTArTTTGGAGAAATCAACAG CTTCTG CTCAG 3450 
AACAAAGAAAAAATTGCTTCCCTTGCCAGACAATTCCTCTGTCGGGTGTG 3500 
G C CAAGTGGG GATAAAGAGAAGAG C AACATCTCTAATGACCAG CTCCATG 3550 
CTCTGCTCTGTATCTACCTGGAGC^CACAGAGAGCATTCTGAAGGCCATA 3600 
GAGGAGATTGCTGGTGTTGGTGTCCCAGAACTGATCAACTCTCCTAAAGA 3650 
TGCATCTTCCTCCACATTCCCTACACTGAC CAGGCATACTTTTGTTGTTT 3700 
TCTTCCGTGTGATGATGGCTGAACTAGAGAAGACGGTGAAAAAAATTGAG 3750 
CCTGGCACAGCAGCAGACTCGCAGCAGATTCATGAAGAGAAACTCCTCTA 3800 
CTGGAACATGGCTGTTCGAGACTTCAGTATCCTCATCAACTTGATAAAGG 3850 
TATTTGATAGTCATCCTGTTCTGCATGTATGTTTGAAGTATGGGCGTCTC 3900 
TTTGTGGAAG CATTTC TGAAGCAATGTATGC CG CTC CT AGACTTCAGTTT 3950 
TAGAAAACACCGGGAAGATGTTCTGAGCTTACTGGAAAC CTTCCAGTTGG 4000 
ACACAAGGCTGCTTCATCACCTGTGTGGGCATTCCAAGATTCACCAGGAC 4050 
ACGAGACTCACCCAACATGTGCCTCTGCTCAAAAAGACCCTGGAACTTTT 4100 
AGTTTGCAGAGT CAAAGCT ATGCT CACTCTCAACAATTGTAGAGAGGCTT 4150 
TC TGGCTGGG CAAT CTAAAAAACCGGGACTTGCAGGGTG AAGAGATTAAG 4200 
TC C C AAAATTCC CAGGAG AGCACAGCAGATGAGAGTG AGGATGACATGTC 4250 
ATC C CAGG C CTC CAAG AG CAAAGC CAC TGAGGATGGTG AAGAAGACGAAG 4300 
TAAGTGCTGGAGAAAAGGAGCAAGATAGTGATGAGAGTTATGATGACTCT 4350 
GATTAG 4356 
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MVSKRRLSKSEDKESLTEDASKTRKQPLSKKTKKSHIANEVEENDSIPVK 50 
LLKISGIILKTGESQNQXiAVDQIAFQRKLFQTIiRRHPSYPKIIEEFVSGIj 100 
ES YIEDEDSPRNCLLSCERLQDEEASMGAS YSKSLIKLIiLGIDILQPAI 1150 
KTLFEKLPEYPFENKNSDEINI PRLIVSQLKWLDRWDGKDLTTKIMQLI 200 
SIAPENLQHDIITSLPEILGDSQHADVGKELSDLLIENTSLTVPILDVLS 250 
SLRLDPNFLLKVRQLVMDKLSSIRLEDLPVI IKFILHSVTAMDTLEVISE 300 
IxREKLDLQHCVLPSRI^ASQVKLKSKGRASSSGNQESSGQSCIILLFDVT 350 
KS AI RYEKTI S EAWI KAI ENTASVS EHKVFDLVMLF I IYSTNTQTKKYID 400 
RVLRNKIRSGCIQEQLLQSTFSVHYLVLKDMCSSILSLAQSLLHSLDQSI 450 
ISFGSLLYKYAFKFFDTYCQQEWGALVTHICSGNEAEVDTAIiDVLLELV 500 
VLNPSAMMMNAVFVKGILDYLDNISPQQIRKLFYVLSTLAFSKQNEASSH 550 
IQDDMHLVIRKQLSSTVFKYKLIGIIGAVTMAGIMAADRSESPSLTQERA 600 
NLSDEQCTQVTSLLQLVHSCSEQSPQASALYYDEFANLIQHEKIiDPKALE 650 
WVGHTI CNDFQDAFWDSCWPEGD F PFPVKAL YGLEEYDTQDGI AINLL 700 
PLLFSQDFAKDGGPVTSQESGQKLVSPLCLAPYFRLLRLCVERQHNGNLE 750 
E I DGLLDC PI F LTD LE PGEKLESM S AKERS FMC S LI F LTLNWFRE XVNAF 800 
CQETS PEMKGKVLTRLKHI VELQI I LEKYIiAVTPDYVPPLGNFDVBTLD I 850 
TPHTVTAISAKIRKKGKIERKQKTDGSKTSSSDTLSEEKNSECDPTPSHR 900 
GQLNKEFTGKEEKTSLLLHNSHAFFRELDIEVFSILHCGLVTKFILDTEM 950 
HTEATEWQLGPPELLFLLEDLSQKLESMLTPPIARRVPFLKNKGSRNIG 1000 
FSHLQQRSAQEIVHCVFQLLTPMCNHLENIHNYFQCIiAAENHGVVDGPGV 1050 
KVQEYHIMSSCYQRLLQIFHGLFAWSGFSQPENQNLLYSALHVLSSRLKQ 1100 
GEHSQPLEELLSQSVHYLQNFHQSIPSFQCALYLIRLLMVILEKSTASAQ 1150 
NKEKIASLARQFLCRVWPSGDKEKSNISNDQLHALLCIYLEHTESILKAI 1200 
EEIAGVGVPELINSPKDASSSTFPTLTRHTFVVFFRVMMAELEKTVKJCIE 1250 
PGTAADSQQIHEEKLLYWNMAVRDFSILINLIKVFDSHPVLHVCLKYGRL 1300 
FVEAFLKQCMPLLDFSFRKHREDVLSLLETFQLDTRLLHHLCGHSKIHQD 1350 
TRLTQHVPLLKKTLELLVCRVKAMLTLNNCREAFWIiGNLKNRDLQGEEIK 1400 
SQNSQESTADESEDDMSSQASKSKATEDGEEDEVSAGEKEQDSDESYDDS 1450 
D. 1452 
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ATGGCGACACCGGACGCGGGGCTCCCTGGGGCTGAGGGCGTGGAGCCGGC 5 0 
GCCCTGGGCGCAGCTGGAGGCCCCCGCCCGCCTCCTGCTGCAGGCGCTGC 100 
AGGCGGGGCCTGAGGGGGCGCGGCGCGGCCTGGGGGTGCTCCGGGCGCTG 150 
GGCAGCCGCGGCTGGGAGCCCTTCGACTGGGGTCGCTTGCTCGAGGCCCT 200 
GTGCCGGGAGGAGCCGGTCGTGCAGGGGCCTGACGGCCGTCTGGAGCTGA 250 
AAC C AC TGTTG CTGCGATTGC C CCGGAT ATG CCAG AGG AAC CTGATGTC C 300 
CTGCTGATGGCCGTTCGGCCATCGCTGCCGGAAAGTGGGCTCCTCTCTGT 350 
GCTGCAGATTGCCCAGCAGGACCTAGCCCCTGACCCCGATGCCTGGCTCC 400 
GTGCCCTGGGGGAATTGCTGCGAAGGGATTTGGGGGTGGGGACCTCCATG 450 
GAGGGAGCTTCTCCACTGTCTGAAAGATGCCAGAGACAGCTCCAAAGTCT 500 
ATGTAGGGGGCTGGGCCTGGGGGGCAGGAGGTTGAAATCCCCCCAGGCTC 550 
CAGACCCTGAAGAAGAGGAGAACAGGGACTCCCAGCAGCCTGGGAAACGC 600 
AGAAAGGACTCAGAGGAAGAGGCTGCCAGTCCTGAGGGGAAGAGGGTCCC 650 



C CGAACAT AAGT CACTGGAATC CCTGG CAGATGG AGGAAGTGC ATCTC CT 750 
ATTAAGGACCAGCCTGTCATGGCAGTTAAGACTGGCGAGGACGGTTCGAA 800 
TCTGGATGATGCTAAAGGTCTGGCTGAGAGTTTGGAGTTGCCCA^GCTA 850 
TCC AGGAC CAGC TTC C CAGGCTGC AG C AGCTG CTGAAG AC CTTGGAGG AG 900 
GGGTT AGAGGGATTGGAGGATGCC CC C C CAGTTG AGCTACAGCTT CTT CA 1000 



CTTTCAC CTG AT C TCAGCCTCAGCAATG CTACTGTG CTGACCAGAAG C CT 1150 
CTTTCTTGGACGGATCCTCTCCTTGACTTCCTCAGCCTCCCGCCTGCI^ 1200 
CAACTGCCCTGACCTCCTTCTGTGCC^AATATACATACCCTGTCTGCAGC 1250 
GCCCTCCTTGACCCTGTGCTCCAGGCCCCAGGCACAGGTCCTGCTCAAAC 1300 
AGAGTTACTGTGTTGC CTTGTGAAGATGGAGTC CCTGG AG CCAGATG CAC 1350 
AGGTTCTAATGCTGGGACAGATCTTGGAGCTGCC CTGGAAGG AGGAAACT 1400 
TTCTTGGTGTTGCAGTCACTCCTAGAGCGGCAGGTGGAGATGACCCCTGA 1450 
GAAGTTCAGTGTCTTAATGGAGAAGCTCTGTAAAAAGGGGCTGGCAGCCA 1500 
CCACCTCCATGGCCTATGCCAAGCTCATGCTGACAGTGATGACCAAGTAT 1550 
CAGGCTAACATCACTGAGACCCAGAGGCTGGGCCTGGCTATGGCCCTAGA 1600 
ACCTAACACCACCTTCCTGAGGAAGTCCCTGAAGGCCGCCTTGAAACATT 1650 
TGGGCCCCTGA 1661 
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FIGURE 8B 
FANCE Reference Protein Sequence 
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™ "«««""*~^*J w«V~JW«v*^ & W«WVSUV3 V litUMJ O U 

GSRGWEPFDWGMLEALCREEPVVQGPDGRLEIJCPIiLLRLPR I CQRNLMS 100 
LW^VRPSLPESGLLSVLQIAQQDLAPDPDAWLRALGELLRRDLGVGTSM 150 
EGASPLSERCQRQLQSLCRGLGLGGRRLKS PQAPDPEEEENRDSQQPGKR 200 
RKDSEEEAASPEGKRVPKRLRCWEEEEDHEKERPEHKSLESLADGGSASP 250 
IKDQPVMAVKTGEHXSSNLDDAKGLAESIiELPKAIQDQLPRLQQLLKTLEE 300 
GLEGLEDAPPVELQLLHECSPSQMDLIiCAQLQLPQLSDLGLLRLCTWLLA 350 
LSPDLSLSNATVLTRSLFLGRILSLTSSASRLLTTALTSPCAKYTyPVCS 4 00 
ALLDPVLQAPGTGPAQTEtiLCCLVKMESLEPDAQVLMLGQILELPWKEET 450 
F LVLQ SL LERQ VEMT P EKF S VLMEKL C KKG LAATTSMA YAKLMLTVMTKY 500 
QANITETQRLGIiAMALEPNTTFLRKSLKAALKHLGP . 537 
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FANCF Reference cDNA Sequence 
FIGURE 9A 

ATGGAATCCCTTCTGCAGCACCTGGATCGCTTTTCCGAGCTTCTGGCGGT 50 
CTCAAGCACTACCTACGTCAGCACCTGGGACCCCGCCACCGTGCGCCGGG 100 
CCTTGCAGTGGGCGCGCTACCTGCGCCACATCCATCGGCGCTTTGGTCGG ISO 
CATGGCCCCATTCGCACGGCTCTGGAGCGGCGGCTGCACAACCAGTGGAG 200 
GCAAGAGGGCGGCTTTGGGCGGGGTCCAGTTCCGGGATTAGCGAACTTCC 250 
AGGCCCTCGGTCACTGTGACGTCCTGCTCTCTCTGCGCCTGCTGGAGAAC 300 
CGGGCCCTCGGGGATGCAGCTCGTTACCACCTGGTGCAGCAACTCTTTCC 350 
CGGCCCGGGCGTCCGGGACGCCGATGAGGAGACACTCCAAGAGAGCCTGG 400 
CCCGCCTTGCCCGCCGGCK3GTCTGCGGTGCACATGCTGCGCTTCAATGGC 450 
TATAGAGAGAA C C CAAAT CT C CAGGAGGACTCT CTGATG AAGAC C CAGG C 500 
GGAGCTGCTGCTGGAGCGTCTGCAGGAGGTGGGGAAGGCCGAAGCGGAGC 550 
GTCCCGCCAGGTTTCTCAGCAGCCTGTGGGAGCGCTTGCCTCAGAACAAC 600 
TTCCTGAAGGTGATAGCGGTGGCGCTGTTGCAGCCGCCTTTGTCTCGTCG 650 
GCCCCAAGAAGAGTTGGAACCCGGCATCCACAAATCACCTGGAGAGGGGA 700 
GCCAAGTGCTAGTCCACTGGCTTCTGGGGAATTCGGAAGTCTTTGCTGCC 750 
TTTTGTCGCGCCCTCCCAGCCGGGCTTTTGACTTTAGTGACTAGCCGCCA 800 
CCCAGCGCTGTCTCCTGTCTATCTGGGTCTGCTAACAGACTGGGGTCAAC 850 
GTTTGCACTATGACCTTCAGAAAGGCATTTGGGTTGGAACTGAGTCCCAA 900 
GATGTGCCCTGGGAGGAGTTGCACAATAGGTTTCAAAGCCTCTGTCAGGC 1000 
CC CT C CAC CTCTGAAAG ATAAAGTTCT AACTGC C CTGGAG AC CTGTAAAG 1050 
CX?CAGGATGGAGATTTTGAAGTACCTGGTCTTAG(^TCTGGACAGACCrC 1100 
TT ATT AGCTCTTC GT AGTGGTG CATTTAGGAAAAGACAAGT^ 1150 
CAG CGCAGGC CTCAGTTCTGTATAG 1175 
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FIGURE 9B 
FANCF Reference Protein Sequence 
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MESLLQHLDRFSELIAVSSTTWSTWDPATVRRALQWARYLRHIHRRFGR 50 
HGPIRTALERRLHNQWRQEGGFGRGPVPGLANFQALGHCDVLLSLRLLEN 100 
RALGD AARYHLVQQLF PG PGVRDADEETLQE SUVRLARRRSAVHMLRFNG 150 
YRENPNLQEDSLMKTQAELLLERLQEVGKAEAERPARFLSSLWERLPQNN 200 
FLKVI AVALLQPPIiSRRPQEELEPGIHKSPGEGSQVLVHWLLGNSEVFAA 250 
FCRALPAGLLTLVTSRHPAJjSPVYLGLLTDWGQRLHYDLQKGIWGTESQ 3 00 
DVPWEEIiHNRFQSLCQAPPPLKDKVLTALETCKAQDGDFEVPGLS IWTDL 350 
LLALRSGAFRKRQVLGIjSAGLSSV. 375 
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FANCG Reference cDNA Sequence 
FIGURE 10A 

ATGTCCCGCCAGACCACCTCTGTGGGCTCCAGCTGCCTGGACCTGTGGAG 5 0 
GGAAAAGAATGACCGGCTCGTTCGACAGGCCAAGGTGGCTCAGAACTCCG 100 
GTCTGACTCTGAGGCGACAGCAGTTGG CTCAGGATGGACTGGAAGGGCTC 150 
AGAGGGCTCCTCCATAGTCTGCAAGGGCTCCCTGCAGCTGTTCCTGTTCT 200 
TCCCTTGGAGCTGACTGTCACCTGCAACTTCATTATCCTGAGGGCAAGCT 250 
TGGCCCAGGGTTTCACAGAGGATCAGGCCCAGGATATCCAGCGGAGCCTA 300 
GAGAGAGTGCTGGAGACAC^GGAGCAGCAGGGGCCCAGGTTGGAACAGGG 350 
GCTCAGGGAGCTGTGGGACTCTGTCCTTCGTGCTTC 400 
AGCTGCTGTCTGCCCTGCACCGCCTGGTTGGCCTGCAGGCTGCCCTCTGG 450 
TTGAGTGCTGACCGTCTTGGGGACCrrGGCCTTGTTACTAGAGACCCTGAA 500 
TGGCAGCCAGAGTGGAGC CTCTAAGGATCTGCTGTTACTTCTGAAAACTT 550 
GGAGTCCCCCAGCTGAGGAATTAGATG CTCCATTGACCCTGC AGGATGCC 600 
CAGGGATTG AAGGATGTC CTC CTGACAG CATTTG C CTAC CGC C AAGGTC T 650 
CCAGGAG CTGATCACAGGG AAC C CAGACAAGG CACTAAGCAGC C TTCATG 700 
AAGCGGCCTCAGGCCTGTGTCCACGGCCTGTGTTGGTCCAGGTGTACACA 750 
GCACTGGGGTCCTGTCACCGTAAGATGGGAAATCCACAGAGAGCACTGTT 800 
GTACTTGGTTGCAGCCCTGAAAGAGGGATCAGCCTGGGGTCCTCCACTTC 850 
TGGAGGCCTCTAGGCTCTATCAGCAACTGGGGGACACAACAGCAGAGCTG 900 
GAGAGTCTGGAGCTGCTAGTTGAGGCCTTGAATGTCCCATGCAGTTCCA^ 950 
AGCCCCGCAGTTTCTCATTGAGGTAGAATTACTACTGCCACCACCTGACC 1000 
TAGCCTCACCCCTTC^TTGTGGCACTCAGAGCCAGACCAAGCACATACTA 1050 
GCAAGCAGGTGCCTACAGACG GGGAGGGCAGGAGACGCTG CAGAGCATTA 1100 
CTTGGACCTGCTGGCCCTGTTGCTGGATAGCTCGGAGCCAAGGTTCTCCC 1150 
C7VCCCCCCTCCCCTCCAGGGCCCTGTATGCCTGAGGTGTTTTTGGAGGCA 1200 
GCGGTAGCACTGATCCAGGCAGGCAGAGCCCAAGATGCCTTGACTCTATG 1250 
TGAGGAGTTGCTCAGCCGCACATCATCTCTGCTACCCAAGATGTCCCGGC 1300 
TGTGGGAAGATG C CAGAAAAGGAAC CAAGGAACTGCCATA C TGC C CACTC 1350 
TGGGTCTCTGCCACCCACCTGCTTCAGGGCCAGGCCTGGGTTCAACTGGG 14 0 0 
TGCCCAAAAAGTGGCAATTAGTGAATTTAGCAGGTGCCTCGAGCTGCTOT 1450 
TCCGGGCC^CACCTGAGGAAAAAGAACAAGGGGCAGCZTTCAACTGTGAG 1500 
CAGGGATCTAAGTCAGATGCGGCACTGCAGCAGCTTCGGGCAGCCX3CCCT 1550 
AATTAGTCGTGGACTGGAATGGGTAGCCAGCGGCCAGGATACCAAAGCCT 1600 
TACAGGACTTCCTCCTCAGTGTGCAGATGTGCCCAGGTAATCGAGACACT 1650 
TACTTTCACCTGCTTCAGACTCTGAAGAGGCTAGATCGGAGGGATGAGGC 1700 
CACTGCACTCTGGTGGAGGCTGGAGGCCCAAACTAAGGGGTCACATGAAG 1750 
ATGCTCTGTGGTCTCTCCCCCTGTACCTAGAAAGCTATTTGAGCTGGATC 1800 
CGTCCCTCTGATCGTGACGCCTrCCTTGAAGAATTTCGGACATCTCTGCC 1850 
AAAGTCTTGTGACCTGTAG 1869 
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FANCG Reference Protein Sequence 
FIGURE 10B 
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MSRQTTSVGSSCLDLWREKNDRLVRQAKVAQNSGLTLRRQQLAQDALEGL 50 
RGLLHSLQGLPAAVPVLPLELTVTCNFIIIiRASLAQGPTEDQAQDIQRSL 100 
ERVLETQEQQGPRLEQGLRELWDSVLRASCLLPBLLSALHRLVGLQAALW 150 
LSADRLGDLALLLETIiNGSQSGASKDLLLLLKTWSPPAEEIJDAPLTLQDA 200 
QGLKDVLLTAFAYRQGLQELITGNPDKALSSLHEAASGLCPRPVLVQVYT 250 
ALG S CHRKMGNPQRALL YLVAALKEGSAWG PPLLEASRL YQQLGDTTAEL 300 
ESLELLVEALNVPCSSKAPQPLIEVELIjLPPPDLASPIiHCGTQSQTKEIIL 350 
ASRCLQTGRAGDAAEHYLDLLALLLDSSEPRFSPPPSPPGPCMPEVPLEA 400 
AVALIQAGRAQDALTLCEELLSRTSSLLPKMSRLWEDARKGTKELPYCPL 450 
WVSATHLLQGQAWVQLG AQKVAI S E FSRCLELLFRATPEEKEQGAAFNCE 500 
QGCKSDAALQQLRAAALI SRGLEWVASGQDTKALQDPLLSVQMCPGNRDT 550 
YFHLLQTLKRLDRRDEATALWWRLEAQTKGSHEDAIjWS LPL YLES YLSWI 600 
RPSDRDAFLEEFRTSLPKSCDL . 623 
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